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R&D Systems, the world leader in cytokine research
reagents, offers an extensive selection of research
reagents for protease research applications.

For more information on additional 
products available please refer to our
website at www.RnDSystems.com

Figure Legend

Three proteases,α-,β- and
γ-secretase, are involved
in the cleavage of amy-
loid precursor protein
(APP). BACE (β-secre-
tase) cleavage releas-
es soluble APP 
(β-APP) and subse-
quent γ-secretase
cleavage releases
amyloid β (Aβ).
P r e s e n i l i n s  
(PS-1 and PS-2) have
been linked with γ-
secretase activity.
Cleavage of APP by
α - s e c r e t a s e  
(TACE/ ADAM17 and
ADAM10 are α-secre-
tase candidates) occurs
within the Aβ sequence
and prevents Aβ
formation.

Making the discoveries of today, your research tools tomorrow.
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Active Caspase-9
Duoset® IC
Mitochondrial release of cytochrome c
occurs via formation of pores in the
outer membrane induced by pro-
apoptotic Bcl-2 family proteins in
response to apoptotic stimuli.1,2

Cytochrome c oligomerizes with the
cytosolic protein APAF-1 in the pres-
ence of dATP to form the apopto-
some.3-5 The apoptosome is a 
7-spoked wheel-like particle, with
APAF-1 forming the spokes, exposing
CARD (caspase recruitment domain)
domains to the outside of the wheel.6

Caspase-9 is activated by binding this
complex via its N-terminal CARD.6,7

After cleavage, mature caspase-9
remains bound to the apoptosome,
where it can activate caspases-3, -6,
and -7.8

The Active Caspase-9 DuoSet IC (Cat. #
DYC830) specifically quantifies active
caspase-9 in cell extracts (Figure 1).
Caspase-9 capture antibody, precursor
caspase-3, and DEVD-afc substrate are
included in the kit. The caspase-9
antibody captures caspase-9
complexed with APAF-1, indicating that
the apoptosome may be captured.
Active caspase-9 cleaves the precursor
caspase-3 when added. Activated
caspase-3 can then cleave the 
DEVD-afc substrate to generate a
fluorescent signal (Figure 2). The
fluorescent signal measured is
proportional to the amount of active
caspase-3 present, which is, in turn,
directly proportional to the amount of
captured active caspase-9.
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Caspase-1  . . . . . . . . . . . .human  . . . . . . . .DCA100  . . . . . . . .1.24 pg/mL . . . . . . . .6.25–400 pg/mL . . . . . . .1 kit

Active Caspase-3  . . . . .human  . . . . . . . .KM300  . . . . . . . . . . .15 pg/mL  . . . . . . . .39–2500 pg/mL . . . . . . .1 kit

Active Caspase-7  . . . . .human  . . . . . . . .KM700  . . . . . . . .0.012 ng/mL  . . . . . . .0.18–11.5 ng/mL . . . . . . .1 kit

Pro-MMP-1  . . . . . . . . . . .human  . . . . . . . .DMP100  . . . . . .0.021 ng/mL . . . . . . . .0.156–10 ng/mL . . . . . . .1 kit

MMP-3 . . . . . . . . . . . . . . . .human  . . . . . . . .DMP300  . . . . . .0.009 ng/mL . . . . . . . .0.156–10 ng/mL . . . . . . .1 kit

MMP-7 . . . . . . . . . . . . . . . .human  . . . . . . . .DMP700 . . . . . . . .0.02 ng/mL . . . . . . . .0.156–10 ng/mL . . . . . . .1 kit

MMP-8 . . . . . . . . . . . . . . . .human  . . . . . . . .DMP800 . . . . . . . .0.02 ng/mL . . . . . . . .0.156–10 ng/mL . . . . . . .1 kit

MMP-9 . . . . . . . . . . . . . . . .human  . . . . . . . .DMP900  . . . . . .0.156 ng/mL . . . . . . . .0.312–20 ng/mL . . . . . . .1 kit

Pro-MMP-9  . . . . . . . . . . .mouse  . . . . . . . .MMP900  . . . . . . . . .15 pg/mL  . . . . . . .78.1-5000 pg/mL . . . . . . .1 kit

MMP-10  . . . . . . . . . . . . . .human  . . . . . . . .DM1000 . . . . . . . .4.13 pg/mL  . . . . . . .78.1-5000 pg/mL . . . . . . .1 kit

Pro-MMP-13  . . . . . . . . . .human  . . . . . . . .DMP1300  . . . . . .7.65 pg/mL  . . . . . . . . .78–500 pg/mL . . . . . . .1 kit

TIMP-1 . . . . . . . . . . . . . . . .human  . . . . . . . .DTM100 . . . . . . . .0.08 ng/mL . . . . . . . .0.156–10 ng/mL . . . . . . .1 kit

TIMP-2 . . . . . . . . . . . . . . . .human  . . . . . . . .DTM200 . . . . . . .0.011 ng/mL . . . . . . . .0.156–10 ng/mL . . . . . . .1 kit

Analyte Species Catalog # Sensitivity Range Size

Specific Protease Immunoassays
Quantikine®

TIMP-1  . . . . . . . . . . . . . . . . . . . . . . .human  . . . . . . . . . . . . . . . . .DY970 . . . . . . . . . . . . . . . . . . . . . . . . . . . .15/45 plates

TIMP-2  . . . . . . . . . . . . . . . . . . . . . . .human  . . . . . . . . . . . . . . . . .DY971 . . . . . . . . . . . . . . . . . . . . . . . . . . . .15/45 plates

Active Caspase-9  . . . . . . . . . . . . .human  . . . . . . . . . . . . . . . . .DYC830  . . . . . . . . . . . . . . . . . . . . . . . . . . . .5/15plates

Survivin  . . . . . . . . . . . . . . . . . . . . . .human  . . . . . . . . . . . . . . . . .DYC647  . . . . . . . . . . . . . . . . . . . . . . . . . . . .5/15plates

Analyte Species Catalog # Size

DuoSet® ELISA Development Systems

DuoSet® IC Intracellular ELISA Development Systems

These kits contain the basic components required to develop an immunoassay to measure natural or recombi-
nant proteins. Each DuoSet kit provides a protocol optimized for cell culture supernatants. All standards are mass-
calibrated for immunoassay and all components undergo quality control testing to eliminate lot-to-lot variability.

Figure 2. Both activated extracts and precursor
caspase-3 (act + C3) are required to generate
DEVD-afc cleavage. A unit of caspase-9 activity is
defined as the amount of active caspase-9 required
to activate sufficient caspase-3 to cleave DEVD-afc
at a rate of 1 RFU/minute. Minimal active caspase-9
was detected when cell extracts were omitted 
(C3 only), when precursor caspase-3 was omitted
(act only), and when unactivated extracts and
precursor caspase-3 (unact + C3) were used. 

Figure 1. The Active Caspase-9 Duoset IC detects
caspase-9 activated in situ. Jurkat cells were
incubated with 1 µM staurosporine (STS) for the
indicated times. Inset shows a western blot of
precursor and active (cleaved) caspase-9.
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These highly specific and sensitive kits measure the protein levels of MMPs, TIMPs, and caspases in a complex
mixture of proteins. Quantitative sandwich enzyme immunoassys utilize analyte-specific capture and detec-
tion antibodies.

DuoSet IC kits offer a  quantitative alternative to western blots for intracellular proteins. Each kit provides a
protocol optimized for cell lysates.
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Mca-PLGL-Dpa-AR-NH2  . . . . . . . . . . . . . . . . . . . .ES001  . . . . . . . . .MMP-1, 2, 7, 8, 9, 12, 13, 14, 15  . . . . . . .1 mg

Mca-RPKPVE-Nval-WRK(Dnp)-NH2 . . . . . . . . .ES002  . . . . . . . . .MMP-3, 10  . . . . . . . . . . . . . . . . . . . . . . . . . .1 mg

Mca-PLAQAV-Dpa-RSSSR-NH2  . . . . . . . . . . . . .ES003  . . . . . . . . .TACE, ADAM9, ADAM10  . . . . . . . . . . . . .1 mg

Mca-SEVNLDAEFRK(Dnp)-RR-NH2  . . . . . . . . .ES004  . . . . . . . . .BACE-1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 mg

Mca-RPPGFSAFK(Dnp)-OH  . . . . . . . . . . . . . . . . .ES005  . . . . . . . . .ECE-1, NEP, ACE, ACE-2
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Cathepsin A, Cathepsin X  . . . . . . . . . . .1 mg

All fluorogenic peptide substrates contain the same fluorescent group, (7-Methoxycoumarin-4-yl)acetyl (Mca),
which is efficiently quenched by resonance energy transfer to the 2,4-Dinitrophenyl (Dnp) group in Dnp or 
N-3-Dnp-L-2,3-diaminopropropionyl (Dpa). The increase in fluorescence due to the protease cleavage of a
peptide bond between the fluorescent group and the quencher group can be measured in a fluorimeter 
(excitation at 320 nm and emission at 405 nm).

Fluorogenic Peptide Substrates

Sequence Catalog # Enzyme Tested Size

Mca-
RPPGFSAFK(Dnp)-
OH, A Versatile
Protease Substrate
Mca-RPPGFSAFK(Dnp)-OH (Cat. #
ES005), was originally developed for
endothel in-conver t ingenz yme-1 
(ECE-1).1 The fluorescent group, Mca 
(7-methoxycoumarin-4-yl) and the
quencher group, Dnp (2,4-dinitro-
phenyl) are incorporated into the sub-
strate sequence that is derived from
bradykinin. It is the most sensitive sub-
strate described for ECE-1. ECE-1
cleaves ES005 exclusively at the A-F
bond. Neprilysin (NEP) also cleaves
ES005; at several sites, including G-F, F-S,
and A-F bonds. Both ECE-1 and NEP
belong to the same zinc metallopro-
tease family that also includes ECE-2,
NEP-like peptidases, KELL antigen,
phosphate regulating gene with
homologies to endopeptidases on the
X chromosome (PEX) and damage-
induced neuronal endopeptidase
(DINE)/X-converting enzyme.2

Additional metalloproteases can cleave
Mca-RPPGFSAFK(Dnp)-OH. For exam-
ple, angiotensin I-converting enzyme
(ACE) and ACE-2 act on Mca-RPPGF-
SAFK(Dnp)-OH as a carboxydipeptidase
and carboxymonopeptidase, removing
two or one C-terminal amino acid
residue(s), respectively. Mca-RPPGF-
SAFK(Dnp)-OH can also be used with
proteases from classes other than 
metallo, for example, cathepsin X/Z/P
(cysteine protease) and lysosomal 
carboxypeptidase A (also known as
cathepsin A, a serine protease).

Hydrolysis of Mca-RPPGFSAFK(Dnp)-OH
can be measured using excitation and
emission wavelengths of 320 nm and
405 nm, respectively. In general, Mca-
RPPGFSAFK(Dnp)-OH can be used at
neutral pH for NEP and ACE, pH 5.0-6.0
for ECE, and at acidic pH for different
cathepsins. The optimal pH and salt
concentration used with Mca-RPPGF-
SAFK(Dnp)-OH should be experimen-
tally determined for individual
enzymes.

References
1. Johnson, G.D and K. Ahn  (2000) Anal.

Biochem. 286:112.
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276:21895.

Use of Mca-RPPGFSAFK(Dnp)-OH with
Different Proteases
Note: Mca-RPPGFSAFK(Dnp)-OH (Cat. # ES005) (10 µM unless specified) was used with recombi-
nant human (rh) or mouse (rm) proteases at assay conditions listed below. Abbreviations: C12E10-
polyoxyethylene-10-lauryl ether; DTT-dithiothreitol.

Protease R&D Systems Protease Assay Specific Activity
Catalog # Class Condition (pmoles/min/µg)

rhECE-1 Metallo 50 mM MES, >20,000
0.01% C12E10,
pH 5.8

rhNEP Metallo 50 mM MES, >2,800
0.01% C12E10,
pH 6.5, 5 µM ES005

rhACE 929-ZN Metallo 50 mM MES, >1,000
pH 6.5

rhACE-2 933-ZN Metallo 50 mM Tris, >5
0.2 M NaCl, pH 7.5

rhCathepsin X/Z/P 934-ZY Cysteine 25 mM NaOAc, >500
5 mM DTT, pH 3.5

rhCathepsin A 1049-SE Serine 25 mM NaOAc, >100
0.1 M NaCl, pH 5.0

Active MMP-1  . . . . . . .human  . . . . . . . .F1M00  . . . . . . . . .0.052 ng/mL  . . . . . .0.39–25 ng/mL . . . . . . . .1 kit

Active MMP-8  . . . . . . .human  . . . . . . . .F8M00  . . . . . . . . .0.021 ng/mL  . . . . . .0.78–50 ng/mL . . . . . . . .1 kit

Active MMP-9  . . . . . . .human  . . . . . . . .F9M00  . . . . . . . . .0.005 ng/mL  . . . . . .0.25–16 ng/mL . . . . . . . .1 kit

Active MMP-13  . . . . . .human  . . . . . . . .F13M00  . . . . . . . .0.008 ng/mL  . . . . . .0.25–16 ng/mL . . . . . . . .1 kit

Analyte Species Catalog # Sensitivity Range Size

Fluorokine E capture-enzyme activity assays feature two layers of specificity. Similar to an ELISA, the enzyme is
captured by a monoclonal antibody specific for both the latent and active enzyme. Fluorogenic substrate is
then added which can only by cleaved by the bound-active enzyme. If detection of total enzyme is desired,
APMA, an activating substrate, may be added prior to running the assay.

Specific MMP Activity Assays
Fluorokine® E
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ACE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .929-ZN-010  . . . . . . . . .NS0 . . . . . . . .10 µg

ACE-2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .933-ZN-010  . . . . . . . . .NS0 . . . . . . . .10 µg

ADAM9  . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .939-AD-020 . . . . . . . . .NS0 . . . . . . . .20 µg
ADAM9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .949-AD-020 . . . . . . . . .SF 21  . . . . . .20 µg

ADAM10  . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .936-AD-020 . . . . . . . . .Sf 21  . . . . . . .20 µg
ADAM10  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .946-AD-020 . . . . . . . . .Sf 21  . . . . . . .20 µg

BACE-1  . . . . . . . . . . . . . . . . . . . . . . . . . . . .A  . . . . . . . . . . .human . . . . . . .931-AS-100  . . . . . . . . .NS0  . . . . . .100 µg

Caspase-2  . . . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .702-C2-010  . . . . . . . . .E. coli  . . . . . .10 µg

Caspase-3  . . . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .707-C3-010  . . . . . . . . .E. coli  . . . . . .10 µg

Caspase-7  . . . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .823-C7-010  . . . . . . . . .E. coli  . . . . . .10 µg

Caspase-8  . . . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .705-C8-010  . . . . . . . . .E. coli  . . . . . .10 µg

Caspase-10/a (Mch4)  . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .834-CP-010  . . . . . . . . .E. coli  . . . . . .10 µg

Cathepsin A/
Lysosomal Carboxypeptidase A  . . .S  . . . . . . . . . . .human . . . . . . .1049-SE-010  . . . . . . . .NS0 . . . . . . . .10 µg

Cathepsin B . . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .953-CY-010  . . . . . . . . .NS0 . . . . . . . .10 µg
Cathepsin B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .965-CY-010  . . . . . . . . .NS0 . . . . . . . .10 µg

Cathepsin D  . . . . . . . . . . . . . . . . . . . . . . .A  . . . . . . . . . . .human . . . . . . .1014-AS-010  . . . . . . . .NS0 . . . . . . . .10 µg
Cathepsin D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .1029-AS-010  . . . . . . . .NS0 . . . . . . . .10 µg

Cathepsin H  . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .mouse  . . . . . . .1013-CY-010  . . . . . . . .NS0 . . . . . . . .10 µg

Cathepsin L  . . . . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .952-CY-010  . . . . . . . . .NS0 . . . . . . . .10 µg

Cathepsin X/Z/P  . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .934-CY-010  . . . . . . . . .NS0 . . . . . . . .10 µg
Cathepsin X/Z/P  . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .mouse  . . . . . . .1033-CY-010  . . . . . . . .NS0 . . . . . . . .10 µg

DPPI/Cathepsin C  . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .mouse  . . . . . . .1034-CY-010  . . . . . . . .NS0 . . . . . . . .10 µg

DPPIV/CD26  . . . . . . . . . . . . . . . . . . . . . . .S  . . . . . . . . . . .mouse  . . . . . . .954-SE-010  . . . . . . . . .NS0 . . . . . . . .10 µg

HAI-1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .1048-PI-010 . . . . . . . . .NS0 . . . . . . . .10 µg

Livin β/ML-IAP  . . . . . . . . . . . . . . . . . . . . .C  . . . . . . . . . . .human . . . . . . .787-LV-100  . . . . . . . . .E. coli  . . . . .100 µg

MMP-1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .901-MP-010 . . . . . . . . .NS0 . . . . . . . .10 µg

MMP-2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .902-MP-010 . . . . . . . . .CHO  . . . . . . .10 µg
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .human . . . . . . .902-MPN-010  . . . . . . .NS0 . . . . . . . .10 µg

MMP-3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .513-MP-010 . . . . . . . . .NS0 . . . . . . . .10 µg
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .548-MM-010  . . . . . . . .NS0 . . . . . . . .10 µg

MMP-7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .907-MP-010 . . . . . . . . .NS0 . . . . . . . .10 µg

MMP-8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .908-MP-010 . . . . . . . . .NS0 . . . . . . . .10 µg

MMP-9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .911-MP-010 . . . . . . . . .CHO  . . . . . . .10 µg
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .909-MM-010  . . . . . . . .NS0 . . . . . . . .10 µg

MMP-10  . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .910-MP-010 . . . . . . . . .NS0 . . . . . . . .10 µg

MMP-12 Catalytic Domain  . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .919-MP-010 . . . . . . . . .NS0 . . . . . . . .10 µg

MMP-13  . . . . . . . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .511-MM-010  . . . . . . . .NS0 . . . . . . . .10 µg

SMAC/Diablo  . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .789-SM-100 . . . . . . . . .E. coli  . . . . .100 µg

TACE/ADAM17 . . . . . . . . . . . . . . . . . . . . .M . . . . . . . . . . .human . . . . . . .930-AD-010 . . . . . . . . .T. ni  . . . . . . . .10 µg

Recombinant Proteins

Protein Class Species Catalog # Source Size

Angiotensin I-
Converting
Enzyme (ACE)
ACE (also known as peptidyl-
dipeptidase A) is a zinc
metallopeptidase important for blood
pressure control and water and salt
metabolism.2 It cleaves the C-terminal
dipeptide from angiotensin I to
produce the potent vasopressor
octapeptide angiotensin II and
inactivates bradykinin by the
sequential removal of two C-terminal
dipeptides. In addition to the two
physiological substrates, ACE cleaves
C-terminal dipeptides from various
oligopeptides with a free C-terminus.
Due to its location and specificity, ACE
plays additional roles in immunity,
reproduction and neuropeptide
regulation. For example, ACE degrades
amyloid β-peptide (Aβ), retards Aβ
aggregation, deposition, fibril
formation, and inhibits cytotoxicity.3

ACE is a type I membrane protein and
exists in two isoforms.2 Somatic ACE,
found in endothelial, epithelial and
neuronal cells, comprises two highly
similar domains (N- and C-domains)
each of which contains the HExxH
consensus sequence for zinc binding.
Germinal ACE, found exclusively in the
testes, comprises a single, catalytically
active domain identical to the 
C-domain of somatic ACE except for
an N-terminal 67 residue germinal
ACE-specific sequence. Physiological
functions of the two tissue-specific
isozymes are not interchangeable.4

Soluble ACE is present in many biolog-
ical fluids, such as serum, seminal fluid,
amniotic fluid and cerebrospinal
fluid.2 Soluble ACE is derived from the
membrane forms by actions of secre-
tases or sheddases, which have not
been identified.

References
1. Soubrier, F. et al. (1988) Proc. Natl. Acad. Sci.

USA 85:9386.
2. Corvol, P. and T.A. Williams (1998) in the

Handbook of Proteolytic Enzymes, Barrett,
et al. eds., Academic Press, San Diego,
p. 1066-1076.

3. Hu, J. et al. (2001) J. Biol. Chem. 276:47863.
4. Kessler, S.P. et al. (2000) J. Biol. Chem.

275:26259.

Five catalytic types of peptides are known, in which serine, threonine, aspartic, metallo or cysteine groups play
primary roles in catalysis. Each catalytic type contains many families. Each family consists of at least several
members.

Class Code
A - Aspartic Proteases
C - Cysteine Proteases
I - Protease Inhibitor/Modulator

M - Metalloproteases and Inhibitors
S - Serine Proteases
P - Protease Substrate
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To order a protein in the carrier-free form, add “/CF” to the catalog number (e.g. 542-B1-200/CF).

TIMP-1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .970-TM-010 . . . . . . . . .NS0 . . . . . . . .10 µg
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mouse  . . . . . . .980-MT-010 . . . . . . . . .NS0 . . . . . . . .10 µg
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .rat  . . . . . . . . . . .580-RT-010  . . . . . . . . .NS0 . . . . . . . .10 µg

TIMP-2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .971-TM-010 . . . . . . . . .CHO  . . . . . . .10 µg

TIMP-3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .973-TM-010 . . . . . . . . .NS0 . . . . . . . .10 µg

Pro-TNF-α/TNFSF2 Fusion Protein  . . .P  . . . . . . . . . . .human . . . . . . .1012-PS-010  . . . . . . . .E. coli  . . . . . .10 µg

XIAP (BIR2)  . . . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .786-XB-050  . . . . . . . . .E. coli  . . . . . .50 µg

XIAP (BIR3)  . . . . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .895-XB-050  . . . . . . . . .E. coli  . . . . . .50 µg

XIAP Full Length  . . . . . . . . . . . . . . . . . . . . .I  . . . . . . . . . . . .human . . . . . . .822-XF-050  . . . . . . . . .E. coli  . . . . . .50 µg

Recombinant Proteins

Protein Class Species Catalog # Source Size Processing of 
Pro-TNF-α by
TACE/ADAM17
and other ADAMs
Tumor necrosis factor-α (TNF-α) is a
cytokine that contributes to a variety
of inflammatory processes.1,2 The pro-
tein exists as both a membrane-
bound precursor (26 kDa, 233 aa) and
a soluble mature form (17 kDa,
157 aa). TNF-α-converting enzyme
(TACE or ADAM17) cleaves the 26 kDa
form at the Ala76-Val77 bond to pro-
duce the 17 kDa form.3,4 ADAM10
processes the 26 kDa form at the same
site as TACE.5 ADAM9 cleaves the 
26 kDa form at alternative sites, Ala74-
Glu75 and Ser79-Ser80.6

To generate a protein substrate that
can be used to monitor the activities
of pro-TNF-α processing proteases, a
fusion protein (426 aa) containing the
human pro-TNF-α (aa 57-233) and a
bacterial protein (249 aa) as the fusion
partner was expressed and purified.
This fusion protein (Cat. # 1012-PS) has
been tested with recombinant
TACE/ADAM17 (Cat. # 930-AD),
ADAM10 (Cat. # 936-AD and Cat. #
946-AD), ADAM9 (Cat. # 939-AD and
Cat. # 949-AD), in addition to ADAM8
and ADAM15 purified from condi-
tioned media of transfected mam-
malian or insect cells. The disappear-
ance of the fusion protein (45 kDa)
and the appearance of the mature
TNF-α (17 kDa) were monitored by
western blots using an anti-human
TNF-α polyclonal antibody (Cat. #
AF-210-NA or Cat. # BAF210) (see
Figure 1).

References
1. Pennica, D. et al. (1984) Nature 312:724.
2. Vassalli, P. (1992) Annu. Rev. Immunol.

10:411.
3. Black, R.A. et al. (1997) Nature 385:729.
4. Moss, M.A. et al. (1997) Nature 385:733.
5. Rosendahl, M.S. et al. (1997) J. Biol. Chem.

272:24588.
6. Roghani, M. et al. (1999) J. Biol. Chem.

274:3531.

MMP-12 . . . . . . . .human  . . . . . . .IP920  . . . . . . . . .mouse anti-human MMP-12 coupled beads  . . . . . . . .1 kit

MMPs  . . . . . . . . . . . . . . . . . . . . . . . . .IP970  . . . . . . . . .human TIMP-1 coupled beads . . . . . . . . . . . . . . . . . . . . . .1 kit

Protein Species Catalog # Affinity Resin Size

MMP Purification Kits
Human MMP-12 Purification Kit (Catalog # IP920) is a complete system designed to purify human MMP-12
from samples containing a complex protein mixture (up to 20 samples/kit).

MMP Purification Kit (Catalog # IP970) is a complete system designed to purify active MMPs and pro MMPs
that bind to TIMP-1 from samples containing a complex protein mixture (up to 10 samples/kit).

1 2 3 4 5 6 7 8 9 10 11

Fusion Pro TNF-α

TNF-α

Figure 1. Processing of the fusion protein containing pro-TNF-αα by various ADAMs. The fusion protein containing
pro-TNF-α was incubated with different ADAMs at similar concentrations. The arrow indicates the processing site by
TACE/ADAM17 and ADAM10. The samples were analyzed by western blots using an anti-TNF-α antibody.

Lane 1: fusion protein alone (Cat. # 1012-PS) 
Lane 2: rhADAM8 (Sf 21) 
Lane 3: rhADAM8 (NS0) 
Lane 4: rhADAM9 (Cat. # 939-AD) 
Lane 5: rhADAM10 (Cat. # 936-AD) 
Lane 6: rhADAM15 (Sf 21) 

Lane 7: rhADAM15 (NS0) 
Lane 8: rhTACE (Cat. # 930-AD) 
Lane 9: rmADAM9 (Cat. # 949-AD) 
Lane 10: rmADAM10 (Cat. # 946-AD) 
Lane 11: rmADAM15 (Sf 21) 
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Cathepsins:

Cathepsins generally refer to a group of lysosomal proteases that are active within
acidic pH environments. The characteristic lysosomal location and acidic pH are 
probably the only features, however, that are common among various cathepsins that
differ in catalytic class and peptide bond cleavage.While the majority of cathepsins are
cysteine proteases, others are either aspartic or serine proteases. When acting on pro-
teins and peptides, some cathepsins function as endopeptidases cleaving internal
peptide bonds while others function as exopeptidases via removal of amino acid
residues from either the N- or C-terminus (i.e. aminopeptidases or carboxypeptidases)
(refer to Table 1 for examples).

Human lysosomal proteases that have been classified as cysteine proteases include:
cathepsins B, C, F, H, K, L, O, S, V, W, and X.1 Additional cysteine proteases, cathepsins 1,
2, 3, 6, J, M, Q, and R, have been identified in the mouse and are specifically expressed
in placenta, yet have not been fully characterized enzymatically.2 Collectively, these
cysteine proteases belong to the papain family, sharing similar amino acid sequences
and protein folding. The majority of cysteine proteases are endopeptidases, while
cathepsins C and H are aminopeptidases and cathepsins B and X are carboxypepti-
dases. Cathepsin A is a member of the serine carboxypeptidase family and cathepsin
G is an endopeptidase of the trypsin family. Cathepsins D and E are two aspartic pro-
teases of the pepsin family that act as endopeptidases.3

The expression and activity of cathepsins are regulated at different levels, from gene
transcription to protein processing. Cathepsins are synthesized as inactive proen-
zymes. Autocatalysis or processing by other proteases leads to the removal of the N-
terminal propeptide, resulting in the mature enzyme. Mature enzymes may need fur-
ther processing, however, to become fully activated. Endogenous protein inhibitors,
such as cystatins and serpins, inhibit active enzymes.

As lysosomal proteases, cathepsins play an important role in protein degradation.
Depending upon the cell type and cellular microenvironment, cathepsins can also be
redistributed and function in additional places to lysosomes. The lysosomal protease
cathepsin D, for example, typically functions as a major enzyme in intracellular protein
degradation. As a secreted protease from prostate carcinoma cells, however, cathepsin
D is responsible for the generation of angiostatin, a potent endogeneous inhibitor of
angiogenesis.4 Due to their broad substrate specificity, cathepsins have been shown
to process many molecules, leading to their subsequent activation or inactivation.
Cathepsin L cleaves α1-antitrypsin and secretory leucoprotease inhibitor, inactivating
the two major protease inhibitors of the respiratory tract.5 The redistribution and/or
increased expression levels observed within human and animal tumors of cathepsins
such as B, D, H, and L are suggestive of a potential role for these proteases in tumor cell
invasion and metastasis.

References

DPPIV/CD26
Dipeptidyl peptidase IV (DPPIV, also known as
CD26) is a serine exopeptidase that releases
Xaa-Pro dipeptides from the N-terminus of
oligo- and polypeptides.1,2 It is a type II mem-
brane protein consisting of a short cytoplasmic
tail, a transmembrane domain, and a long extra-
cellular domain.3-5 The extracellular domain
contains glycosylation sites, a cysteine-rich
region and the catalytic active site (Ser, Asp and
His charge relay system). The amino acid
sequence of the mouse DPPIV/CD26 extracellu-
lar domain is 84% and 91% identical to the
human and rat counterparts, respectively. In the
native state, DPPIV/CD26 is present as a noncova-
lently linked homodimer on the cell surface of a
variety of cell types. The soluble form is also
detectable in human serum and other body fluids,
the levels of which may have clinical significance
in patients with cancer, liver and kidney diseases,
and depression.

DPPIV/CD26 plays an important role in many
biological and pathological processes:

• T cell-activating molecule (THAM)

• cofactor for entry of HIV in CD4+ cells6

• binds adenosine deaminase, the
deficiency of which causes severe
combined immunodeficiency disease
(SCID) in humans7

• cleaves chemokines (SDF-1α/CXCL12 
and MDC/CCL22)8,9

• degrades peptide hormones (glucagon)10

• truncates procalcitonin, a marker for
systemic bacterial infections with
elevated levels detected in patients with
thermal injury, sepsis and severe
infection, and in children with bacterial
meningitis11

References
1. Misumi, Y. and Y. Ikehara (1998) in Handbook of

Proteolytic Enzymes (ed. Barrett, Rawlings, Woessner)
pp. 378-382, Academic Press, San Diego.

2. Ikehara, Y. et al. (1994) Methods Enzymol. 244:215.
3. Marguet, D. et al. (1992) J. Biol. Chem. 267:2200.
4. Bernard, A.M. et al. (1994) Biochemistry 33:15204.
5. Viver, I. et al. (1991) J. Immunol. 147:447.
6. Callebaut, C. et al. (1993) Science 262:2045.
7. Kameoka, J. et al. (1993) Science 261:466.
8. Ohtsuki, T. et al. (1998) FEBS Lett. 431:236.
9. Proost, P. et al. (1999) J. Biol. Chem. 274:3988.

10. Hinke, S.A. et al. (2000) J. Biol. Chem. 275:3827.
11. Wrenger, S. et al. (2000) FEBS Lett. 466:155.
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5. Taggart, C.C. et al. (2001) J. Biol. Chem. 276:33345.
6. Santamaria, I. et al. (1999) J. Biol. Chem. 274:13800.
7. Velasco, G. et al. (1994) J. Biol. Chem. 269:27136.
8. Somoza, J.R. et al. (2000) Biochemistry 39:12543.
9. Wex, T. et al. (1998) Biochem. Biophys. Res. Commun. 248:255.

10. Guncar, G. et al. (2000) Structure 8:305.
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Table 1: Human and Mouse Cathepsins 
Recommended names for human cathepsins are in bold.1,3

Cathepsin Other Names Species Catalog # Protease Class Activity Reference

A Lysosomal carboxypeptidase A Human 1049-SE Serine Deamidase Barrett, A.J. et al. (1998) Handbook of 
Lysosomal protective protein Esterase Proteolytic Enzymes, (ed. Barrett, Rawlings,
Deamidase Carboxypeptidase Woessner) Academic Press, San Diego.

B Human 953-CY Cysteine Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Mouse 965-CY Carboxydipeptidase Proteolytic Enzymes, (ed. Barrett, Rawlings,

Woessner) Academic Press, San Diego.

C Dipeptidyl-peptidase I (DPPI) Mouse 1034-CY Cysteine Aminodipeptidase Barrett, A.J. et al. (1998) Handbook of 
Cathepsin J Proteolytic Enzymes, (ed. Barrett, Rawlings,

Woessner) Academic Press, San Diego.

D Human 1014-AS Aspartic Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Mouse 1029-AS Proteolytic Enzymes, (ed. Barrett, Rawlings,

Woessner) Academic Press, San Diego.

E Aspartic Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Proteolytic Enzymes, (ed. Barrett, Rawlings,
Woessner) Academic Press, San Diego.

F Cysteine Endopeptidase Santamaria, I. et al. (1999) J. Biol. Chem.
274:13800.

G Serine Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Proteolytic Enzymes, (ed. Barrett, Rawlings,
Woessner) Academic Press, San Diego.

H Cathepsin B3, I Mouse 1013-CY Cysteine Aminopeptidase Barrett, A.J. et al. (1998) Handbook of 
Proteolytic Enzymes, (ed. Barrett, Rawlings,
Woessner) Academic Press, San Diego.

K Cathepsin O, O2, X Cysteine Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Proteolytic Enzymes, (ed. Barrett, Rawlings,
Woessner) Academic Press, San Diego.

L Human 952-CY Cysteine Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Proteolytic Enzymes, (ed. Barrett, Rawlings,
Woessner) Academic Press, San Diego.

O Cysteine Endopeptidase Velasco, G. et al. (1994) J. Biol. Chem.
269:27136.

S Cysteine Endopeptidase Barrett, A.J. et al. (1998) Handbook of 
Proteolytic Enzymes, (ed. Barrett, Rawlings,
Woessner) Academic Press, San Diego.

V Cathepsin L2, U Cysteine Endopeptidase Somoza, J.R. et al. (2000) Biochemistry 
39:12543.

W Lymphopain Cysteine Unknown Wex, T. et al. (1998) Biochem. Biophys. Res.
Commun. 248:255.

X Cathepsin P, Y, Z Human 934-CY Cysteine Carboxypeptidase Guncar, G. et al. (2000) Structure 8:305.
Mouse 1033-CY

1 Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

2 Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

3 Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

6 Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

J Cathepsin P Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

M Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

Q Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.

R Mouse-specific Cysteine Unknown Deussing, J. et al. (2002) Genomics 
79:225.



8 Protease Research Reagents

FOR RESEARCH USE ONLY. NOT FOR USE IN HUMANS. www.RnDSystems.com

S U G G E S T E D A P P L I C AT I O N S

ADAM9 Ectodomain __________human____________AF939 __________________100 µg ✓ IP
ADAM9 Ectodomain __________human____________BAF939 ______Biotin ______50 µg ✓

__________________________human____________MAB939 ________________500 µg ✓ IP
ADAM9____________________mouse ____________AF949 __________________100 µg ✓ ✓ IP
ADAM9____________________mouse ____________BAF949 ______Biotin ______50 µg ✓ ✓

ADAM10 Ectodomain _________mouse ____________AB946 ___________________1 mg ✓ ✓

ADAM15 Cytosolic Domain _____human/mouse _____AB935 __________________100 µL ✓ IP, IF

ADAM15 Ectodomain _________human____________AF935 __________________100 µg ✓ ✓ IP
__________________________human____________BAF935 ______Biotin ______50 µg ✓ ✓

ADAM15 Ectodomain _________human____________MAB935 ________________500 µg ✓ ✓

__________________________mouse ____________AF945 __________________100 µg ✓ ✓ IP
__________________________mouse ____________BAF945 ______Biotin ______50 µg ✓ ✓

BACE-1 ____________________human____________MAB931 ________________500 µg ✓ ✓

Caspase-2 _________________human/mouse _____AF826 ___________________80 µg ✓

Caspase-3 (active) __________human/mouse _____AF835 ___________________50 µg ✓

Caspase-3 _________________human____________AF-605-NA ______________100 µg ✓ IP
Caspase-3 __________________human____________MAB707 ________________100 µg ✓

Caspase-7 _________________human/mouse _____AF823 __________________100 µg ✓

Caspase-8 _________________human____________AF832 __________________100 µg ✓

__________________________human____________MAB704 ________________100 µg ✓

Caspase-9 _________________human____________AF8301 _________________100 µg ✓

Caspase-9 _________________human____________MAB8301 _______________100 µg ✓ Capture

Caspase-10/a_______________human____________MAB834 ________________100 µg ✓

Caspase-10/b ______________human____________AF834 __________________100 µg ✓

EMMPRIN __________________human____________AF972 __________________100 µg ✓

EMMPRIN __________________human____________BAF972 ______Biotin ______50 µg ✓

EMMPRIN __________________human____________MAB972 ________________500 µg ✓

EMMPRIN __________________mouse ____________AF772 __________________100 µg ✓

EMMPRIN __________________mouse ____________MAB772 ________________500 µg ✓

cIAP -1 ____________________human/mouse _____AF818 __________________100 µg ✓

cIAP-2 _____________________human/mouse _____AF817 __________________150 µg ✓ ✓

MMP-1 ____________________human____________AF901 __________________100 µg ✓ ✓ IP
__________________________human____________BAF901 ______Biotin ______50 µg ✓ ✓

__________________________human____________MAB901 ________________200 µg ✓ ✓ ✓ IP

Pro-MMP-1 ________________human____________MAB900 ________________200 µg ✓ ✓ IP

MMP-2 ____________________human____________AF902 __________________100 µg ✓ ✓ IP
__________________________human____________BAF902 ______Biotin ______50 µg ✓ ✓

__________________________human____________MAB902 ________________200 µg ✓ ✓

__________________________human____________MAB9021 _______________500 µg ✓ ✓ IP
__________________________human____________MAB9022 _______________500 µg ✓ IP
__________________________human____________MAB903 ________________200 µg ✓ ✓

Antibodies

Applications 
ELISA C = ELISA Capture
ELISA D = ELISA Detection
FC – Flow Cytometry
IF - Immunofluorescence
ICC – Immunocytochemistry
IP – Immunoprecipitation
IPF – Immunopurification
Neut – Neutralization
WB – Western Blot

Catalog Number Codes
AB – Protein A or G Purified Polyclonal
AF – Antigen Affinity-purified Polyclonal
BAF – Biotinylated Antigen Affinity-purified Polyclonal
BAM – Biotinylated Monoclonal
FAB – Fluorochrome-conjugated Monoclonal
IC – Intracellular Staining Monoclonal
MAB – Monoclonal

Key to Applications and Catalog Number Codes

Antibody Species Catalog # Label Size WB ICC Neut Other
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Antibodies
S U G G E S T E D  A P P L I C AT I O N S

Antibody Species Catalog # Label Size WB ICC Neut Other

MMP-3 ____________________human____________AF513 __________________100 µg ✓ ✓ IP
__________________________human____________BAF513 ______Biotin ______50 µg ✓ ✓

__________________________human____________MAB905 ________________200 µg ✓ ✓ IP

MMP-7 ____________________human____________AF907 __________________100 µg ✓ IP
MMP-7 ____________________human____________BAF907 ______Biotin ______50 µg ✓

__________________________human____________MAB9071 _______________500 µg ✓

Pro-MMP-7 ________________human____________MAB907 ________________200 µg ✓ ✓

MMP-8 ____________________human____________AF908 __________________100 µg ✓ ✓ IP
__________________________human____________MAB908 ________________500 µg ✓ IP
__________________________human____________MAB9081 _______________500 µg ✓ ✓

MMP-9 ____________________human____________AB911 ___________________1 mg ✓ ✓ IP
MMP-9_____________________human____________AF911 __________________100 µg ✓ ✓ IP
MMP-______________________human____________BAF911 ______Biotin ______50 µg ✓ ✓

__________________________human____________MAB911 ________________200 µg ✓ ✓ IP
__________________________human____________MAB936 ________________200 µg ✓ ✓ IP
__________________________mouse ____________AF909 __________________100 µg ✓ ✓ IP

MMP-9_____________________mouse ____________BAF909 ______Biotin ______50 µg ✓ ✓

__________________________mouse ____________MAB9091 _______________500 µg ✓

MMP-9_____________________mouse ____________BAM9091 ____Biotin _____250 µg ✓ ✓

Pro-MMP-9 ________________mouse ____________MAB909 ________________500 µg ✓

__________________________mouse ____________BAM909 _____Biotin _____250 µg ✓ ✓

MMP-10 ___________________human____________AF910 __________________100 µg ✓ ✓ IP
MMP-10____________________human____________BAF910 ______Biotin ______50 µg ✓ ✓

__________________________human____________MAB910 ________________500 µg ✓ ✓

__________________________human____________MAB9101 _______________500 µg ✓ ✓ IP

MMP-12 Hemopexin Domain ____human____________MAB917 ________________200 µg ✓ ✓ IP

MMP-12 Catalytic Domain ______human____________MAB919 ________________500 µg ✓ ✓ IP, IPF

MMP-13 ___________________human____________AF511 __________________100 µg ✓ ✓ IP
MMP-13 ___________________human____________BAF511 ______Biotin ______50 µg ✓ ✓

__________________________human____________MAB511 ________________500 µg ✓ ✓ IP, IPF

Pro-MMP-13 _______________human____________MAB913 ________________500 µg ✓ ✓ IP, IPF

MMP-14 Catalytic Domain______human____________MAB918 ________________500 µg ✓ ✓ IP

MMP-24 (MT5-MMP) _________human____________AB924__________________200 µg ✓ ✓ IP

TACE Cytosolic Domain _________human____________AB930 __________________100 µL ✓ ✓ IP

TACE Ectodomain _____________human____________MAB930 ________________500 µg ✓

__________________________human____________MAB9301 _______________500 µg ✓ FC, IP
__________________________human____________MAB9302 _______________500 µg ✓ ✓ IP

TACE ______________________human____________FAB9301F ____FITC _____100 tests FC
TACE ______________________human____________FAB9301P ____PE ______100 tests FC

TIMP-1 ____________________human____________AF970 __________________100 µg ✓ ✓

TIMP-1_____________________human____________BAF970 ______Biotin ______50 µg ✓ ELISA D
__________________________human____________MAB970 ________________500 µg ✓ ✓ ELISA C, FC

TIMP-1 ____________________human____________IC970F _______FITC _____100 tests FC
TIMP-1_____________________human____________IC970P_______PE ______100 tests FC
TIMP-1_____________________mouse ____________AF980 __________________100 µg ✓ ✓

TIMP-1 ____________________mouse ____________BAF980 ______Biotin ______50 µg ✓ ✓

TIMP-2 ____________________human____________AF971 __________________100 µg ✓ ✓

TIMP-2 ____________________human____________BAF971 ______Biotin ______50 µg ✓ ✓ ELISA D
__________________________human____________MAB971 ________________500 µg ✓ ✓

__________________________human____________MAB9711 _______________500 µg ✓ ELISA C

XIAP ______________________human/mouse _____AF822 __________________100 µg ✓ ✓

__________________________human/mouse _____MAB822 ________________100 µg ✓

__________________________human/mouse _____MAB8221 _______________100 µg ✓
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Immunohistochemistry Staining

Detection of active caspase-3 in paraffin-embedded mouse thymus
tissue sections using R&D Systems' rabbit anti-human/mouse
active caspase-3 affinity-purified antibody (Cat. # AF835). Tissues
were stained using R&D Systems' anti-rabbit HRP-DAB (brown
color) Cell and Tissue Staining Kit (Cat. # CTS005) and
counterstained with hematoxylin (blue color).

Detection of TIMP-1 in cryostat sections of mouse ovary (developing
oocyte surrounded by follicular cells) using R&D Systems' goat anti-
mouse TIMP-1 affinity-purified antibody (Cat. # AF980) followed by
fluorescence detection (red color). Image was collected using a
confocal microscope.

Detection of ADAM10 in cryostat sections of mouse brain using
R&D Systems' goat anti-mouse ADAM10 antibody (Cat. # AB946).
Tissues were stained using R&D Systems' anti-goat HRP-DAB
(brown color) Cell and Tissue Staining Kit (Cat. # CTS008) and
counterstained with hematoxylin (blue color).

Detection of ADAM15 in paraffin-embedded human prostate
cancer tissue sections using R&D Systems' mouse anti-human
ADAM15 monoclonal antibody (Cat. # MAB935). Tissues were
stained using R&D Systems' anti-mouse HRP-DAB (brown color)
Cell and Tissue Staining Kit (Cat. # CTS002) and counterstained
with hematoxylin (blue color).

Detection of MMP-8 in paraffin-embedded human breast cancer
tissue sections using R&D Systems' mouse anti-human MMP-8
monoclonal antibody (Cat. # MAB9081). Tissues were stained
using R&D Systems' anti-mouse HRP-DAB (brown color) Cell and
Tissue Staining Kit (Cat. # CTS002) and counterstained with
hematoxylin (blue color).

Detection of ADAM15 in cryostat sections of mouse cerebellum
(Purkinje cells) using R&D Systems' goat anti-mouse ADAM15
antibody (Cat. # AF945) followed by fluorescence detection (red
color). Tissues were counterstained using Fluoro Nissl Green
(green color). Image was collected using a confocal microscope.
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Caspase-1 (ICE)  . . . . . . . . . . . . . . . . . . . . . .BF14100 . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . . .100 tests
Caspase-1 (ICE)-like  . . . . . . . . . . . . . . . . .BF12100 . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

Caspase-2  . . . . . . . . . . . . . . . . . . . . . . . . . . .BF8100 . . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . . .100 tests
Caspase-2-like . . . . . . . . . . . . . . . . . . . . . . .BF5100 . . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

Caspase-3  . . . . . . . . . . . . . . . . . . . . . . . . . . .BF3100 . . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . . .100 tests
Caspase-3-like . . . . . . . . . . . . . . . . . . . . . . .BF1100 . . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

Caspase-6  . . . . . . . . . . . . . . . . . . . . . . . . . . .BF9100 . . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . .100 tests
Caspase-6-like . . . . . . . . . . . . . . . . . . . . . . .BF6100 . . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

Caspase-8  . . . . . . . . . . . . . . . . . . . . . . . . . . .BF4100 . . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . . .100 tests
Caspase-8-like . . . . . . . . . . . . . . . . . . . . . . .BF2100 . . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

Caspase-9  . . . . . . . . . . . . . . . . . . . . . . . . . . .BF10100 . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . . .100 tests
Caspase-9-like . . . . . . . . . . . . . . . . . . . . . . .BF7100 . . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

Caspase-10  . . . . . . . . . . . . . . . . . . . . . . . . . .BF18100 . . . . . . . . . . . . . . . . . . . . .Colorimetric  . . . . . . . . . . . . .100 tests
Caspase-10-like  . . . . . . . . . . . . . . . . . . . . .BF16100 . . . . . . . . . . . . . . . . . . . . .Fluorometric  . . . . . . . . . . . .100 tests

General Caspase Activity Assays

Product Catalog # Label Size

These rapid assays measure caspase activity in complex mixtures. Each kit includes a peptide substrate that is
a preferred substrate for the designated class of caspases. Fluorometric and colorimetric kits are available.

FMK- Control  . . . . . . . . . . . . . . . . . . . . .FMKC01  . . . . . . . . . . . . . . . . .Z-FA-FAK  . . . . . . . . . . . . . . . . . . . . . . . . . . .5 mg

Pan Caspase  . . . . . . . . . . . . . . . . . . . . . .FMK001  . . . . . . . . . . . . . . . . .Z-VAD-FMK . . . . . . . . . . . . . . . . . . . . . . . . .1 mg

Pan Caspase Biotinylated . . . . . . . . . . .FMK011  . . . . . . . . . . . . . . . . .Z-VK(biotin)D-FMK . . . . . . . . . . . . . . . .0.5 mg

Caspase-1  . . . . . . . . . . . . . . . . . . . . . . . .FMK002  . . . . . . . . . . . . . . . . .Z-WEHD-FMK . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-2  . . . . . . . . . . . . . . . . . . . . . . . .FMK003  . . . . . . . . . . . . . . . . .Z-VDVAD-FMK . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-3  . . . . . . . . . . . . . . . . . . . . . . . .FMK004  . . . . . . . . . . . . . . . . .Z-DEVD-FMK  . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-4  . . . . . . . . . . . . . . . . . . . . . . . .FMK005  . . . . . . . . . . . . . . . . .Z-YVAD-FMK  . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-6  . . . . . . . . . . . . . . . . . . . . . . . .FMK006  . . . . . . . . . . . . . . . . .Z-VEID-FMK  . . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-8  . . . . . . . . . . . . . . . . . . . . . . . .FMK007  . . . . . . . . . . . . . . . . .Z-IETD-FMK  . . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-9  . . . . . . . . . . . . . . . . . . . . . . . .FMK008  . . . . . . . . . . . . . . . . .Z-LEHD-FMK  . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-10  . . . . . . . . . . . . . . . . . . . . . . .FMK009  . . . . . . . . . . . . . . . . .Z-AEVD-FMK  . . . . . . . . . . . . . . . . . . . . . . .1 mg

Caspase-13  . . . . . . . . . . . . . . . . . . . . . . .FMK010  . . . . . . . . . . . . . . . . .Z-LEED-FMK  . . . . . . . . . . . . . . . . . . . . . . . .1 mg

Sampler Pack  . . . . . . . . . . . . . . . . . . . .FMKSP01 . . . . . . . . . . . . . . . .Sampler Pack . . . . . . . . . . . . . . . .100 µg each

Caspase Inhibitors

Product Catalog # Sequence Size

HAIs:
HGF Activator
Inhibitors
HGF has mitogenic, motogenic, and
morphogenic activities in a variety of
cell types.1 Native HGF is secreted as an
inactive single-chain precursor. HGF
activator (HGFA) specifically cleaves at
the peptide bond between Arg494 and
Val495 of human HGF, generating the
active heterodimer.2 The activation and
activity of HGFA are regulated by pro-
teases such as thrombin and by
endogenous HAIs, respectively (see
diagram).3

Two human HAIs, HAI-1 and HAI-2, have
been identified.4 Both are predicted to
be type I membrane proteins and to
consist of two Kunitz domains found in
members of the Kunitz family of serine
protease inhibitors. In addition, HAI-1
contains a LDL-receptor-like domain
and a longer region preceding the first
Kunitz domain. HAI-1 is not only an
inhibitor but also a specific receptor of
active HGFA, acting as a reservoir of this
enzyme on the cell surface.5 In this
regard, the dual roles of HAI-1 in regu-
lating HGFA activity are quite similar to
those of TIMP-2 in regulating 
proMMP-2 activation and activity on
the cell surface.6

Two soluble forms of HAI-1 are gener-
ated by ectodomain shedding, one
with a single Kunitz domain and the
other with two Kunitz domains.5 The
purified recombinant human HAI-1
(rhHAI-1, R&D Systems Catalog # 1048-
PI, page 4) corresponds to the
ectodomain with two Kunitz domains.
It inhibits the cleavage of single-chain
HGF by HGFA and of a fluorogenic pep-
tide by trypsin. Approximately 50% of
both cleavages are inhibited by 
rhHAI-1 at 1:1 molar ratio with the
respective enzymes.

References
1. Van Adelsberg, J. et al. 2001, J. Biol. Chem.

276:15099.
2. Kitamura, N. 1998, In Handbook of Proteolytic

Enzymes (Barrett, A.J. et al. Eds) pp. 204-205,
Academic Press, San Diego.

3. Miyazawa, K. et al. 1996, J. Biol. Chem.
271:3615.

4. Kawaguchi, T. et al. 1997, J. Biol. Chem.
272:27558.

5. Kataoka, H. et al. 2000, J. Biol. Chem.
275:40453.

6. Stetler-Stevenson, W.G. 1999, J. Clin. Invest.
103:1237.

Each caspase inhibitor is synthesized with a patent-protected trapping group, fluoromethyl ketone (FMK).
The FMK-inhibitors are irreversible and non-toxic.

Proteases 
(e.g. thrombin)

Inactive pro-HGFA

HAIs

Active HGFA Inactive Complex

Inactive pro-HGF Active HGF

Diagram: Regulation of HGFA activity
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α-Secretase  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .FP001 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 kit

β-Secretase  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .FP002 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 kit

γ-Secretase  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .FP003 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 kit

Product Catalog # Size

Secretase Activity Assays

Figure 1. Recombinant TACE
exclusively cleaves the α-secretase
substrate (blue) and is unable to
cleave the β- and γ-substrate (red
and green, respectively).

Figure 2. Recombinant BACE exclusively
cleaves the β-substrate sequence (red),
demonstrating no activity on either the 
α- or γ-substrate (blue and green,
respectively).

Figure 3. Exposure to mouse
brain extract (i.e. a tissue known
to contain γ-secretase activity)
results in cleavage activity for the 
γ-substrate sequence (green).

These kits may be applicable for monitoring or comparing specific secretase activities between different 
tissue sources as well as in identifying possible inhibitors of these enzymes. They may also be useful in deter-
mining the role of secretases in Notch processing and signaling during embryonic development.

Secretase Activity
Assays
Amyloid beta (Aβ) peptide is formed as a
result of amyloid precursor protein (APP)
cleavage via β-secretase and γ-secretase
(α-secretase activity has also been
described). The cleavage domains of APP
targeted by these enzymes are mem-
brane proximal, suggesting that 
secretases may also be membrane bound
proteins. TACE/ADAM17 and ADAM10
exhibit α-secretase activity,1 while β-sec-
retase activity has been attributed to the
pepstatin-insensitive enzyme BACE.2,3

Although the identity of γ-secretase
remains elusive, a number of candidates
have been proposed, including prese-
nilin-1 and presenilin-2.4

In figures 1-3, the substrate specificities of
the α-, β-, and γ-secretases are shown.
Cleavage activity associated with each of
these three secretases was monitored
using caged fluorescent reporter (EDANS-
DABCYL) substrates that encompass the
three distinct secretase cleavage sites of
the APP protein. Recombinant enzymes
were the source of α- and β-secretase
activities, while mouse brain, a tissue rich
in secretase activity, was the source of the
γ-secretase activity. The lack of cross-
reactivity in enzymatic action for each of
the different substrate sequences 
selected made it possible to follow the
three distinct secretase activities.

References
1. Buxbaum, J.D. et al. (1998) J. Biol. Chem.

273:27765.
2. Vassar, R. et al. (1999) Science 286:735.
3. Yan, R. et al. (1999) Nature 402:533.
4. Haass, C. and B. De Strooper (1999) Science

286:916.

Primer PairsTM

Product Species Catalog # Size

ADAM8  . . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-119-025  . . . . . . . . . . . . . . . . . . . . . .25 tests

ADAM10  . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-98-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

ADAM12  . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-121-025  . . . . . . . . . . . . . . . . . . . . . .25 tests

ADAM15  . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-118-025  . . . . . . . . . . . . . . . . . . . . . .25 tests

ADAM17  . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-99-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

ADAMTS4  . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-116-025  . . . . . . . . . . . . . . . . . . . . . .25 tests

ADAMTS5  . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-117-025  . . . . . . . . . . . . . . . . . . . . . .25 tests

BACE  . . . . . . . . . . . . . . . . . . . . . . .human/mouse  . . . . . . . . . . . . . . .RDP-97-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

MMP-1  . . . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-83-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

MMP-2  . . . . . . . . . . . . . . . . . . . . .human/mouse  . . . . . . . . . . . . . . .RDP-84-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

MMP-3  . . . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-85-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

MMP-7  . . . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-86-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

MMP-9  . . . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-96-025 . . . . . . . . . . . . . . . . . . . . . . . .25 tests

MMP-11 . . . . . . . . . . . . . . . . . . . .human . . . . . . . . . . . . . . . . . . . . . . .RDP-129-025  . . . . . . . . . . . . . . . . . . . . . .25 tests

These are specific PCR* primers for RT-PCR analysis of mRNA expression. They contain 375 pmoles of each
primer and a DNA template control.

*PCR is covered by US Patent Numbers 4683195 and 4683202 assigned to Hoffmann-LaRoche.


